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3.30.1 General

LRFD Table 3.5.1.1

LRFD5.4.2.4

LRFD 5.4.2.6

LRFD Table 3.5.1.1

1.1 Material Properties

Concrete
Unit weight of reinforced concrete,

7. = 150 Ib/ft’

Concrete Slab on Girders shall consist of:

Class B-2 Concrete

Concrete modulus of elasticity,
Where:

f'c=4.0 ksi
n=28

General

E,.=33000 W 13 f '

W, = Unit weight of non-reinforced concrete = 0.145 kcf

Modulus of rupture:
For minimum reinforcement,
For deflection, camber and
distribution reinforcement

Safety Barrier Curbs

Safety Barrier Curbs shall consist of:
Class B-1 Concrete

Median Barrier Curbs

Median Barrier Curbs shall consist of:

Class B-1 Concrete

Future Wearing Surface

Unit weight of future wearing surface,

Reinforcing steel
Minimum yield strength,

Steel modulus of elasticity

fr =0.37 f'C
fr =0.24 f'C
f'c=4.0 ksi
n=28

f'C=4.0 ksi
n=8

¥ 1 = 140 Ib/f°

f, = 60.0 ksi
E. = 29000 ksi

New: Jan. 2005
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Slab on Girder

1.2 Limit States and Load Factors
In general, each component shall satisfy the following equation:

LRFD 1.3.2.1 Q= zUi 7iQ, <9R, =R,

= Total factored force effect
= Force effect

n= Load modifier

n= Load factor

¢ = Resistance factor

Rp= Nominal resistance

Ry = Factored resistance
LRFD 9.5 Limit States

The following limit states shall be considered for slab interior and
overhang design:

For slab interior design: STRENGTH — |
SERVICE - I*

For slab overhang design: EXTREME EVENT — Il
STRENGTH -1
SERVICE - I*

LRFD 5.5.2&5.7.3.4 *Of deformation, cracking, and concrete stresses, only cracking
need be considered here.

LRFD 5.5.3.1 & 9.5.3 FATIGUE limit state need not be investigated for concrete decks in
multi-girder bridges due to observed performance and laboratory
testing.

Resistance factors
LRFD 5.5.4.2.1 For STRENGTH limit state,

Flexure and tension of reinforced concrete, ¢ = 0.90
Shear and torsion, ¢ = 0.90
LRFD 1.3.2.1 For all other limit states, ¢ = 1.00

LRFD 1.3.2.1 Load Modifiers
For loads for which a maximum value of load factor is appropriate:

1= (1 1r 7p) 2 0.95

For loads for which a minimum value of load factor is appropriate:

New: Jan. 2005
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n=1/(mnrmp)<1.0

Slab on Girder

Where:
LRFD 1.3.3 Mo = Factor relating to ductility
LRFD 1.3.4 R = Factor relating to redundancy
LRFD 1.3.5 n= Factor relating to operational importance

Table 3.30.1.1 Load modifiers

STRENGTH STRENGTH All other
(slab overhang) | (slab interior) | Limit States
Ductility, 77p 1.0 1.0 1.0
Redundancy, 7r 1.0 1.0 1.0
tional

Operationa 1.0 1.0 1.0
importance, 7

n=(m nr 7o) 1.0 1.0 1.0

New: Jan. 2005
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Slab on Girder

1.3 Loads

Permanent (Dead) Loads
LRFD 3.5.1 Permanent loads include the following:

Slab weight

Future Wearing Surface
A 3” thick future wearing surface (35psf) shall be considered on the
roadway.

Safety Barrier Curb (SBC)
For slab overhang design, assume the weight of the SBC acts at the
centroid of the SBC.

Roadway Width

/‘0/ 70 1"
B Eft} Design Lane Load SBC
w . PL
‘ ® = % % . v \ gia ) ¥ P ' ‘ -
I T < T ' ~TS1de Walk
(%) @P @ @ FWS
Slab @P @

| Slab Span =
Girder Spacing

* 12" for slab design (LRFD (3.6.1.3.1),
2-0" for other design
Figure 3.30.1.1 Application of Live Load to Slab
Gravity Live Loads
Gravity live loads include vehicular, dynamic load allowance, and
pedestrian loads.
LRFD 3.6.1.2 Vehicular
The design vehicular live load HL-93 shall be used. It consists of
either the design truck or a combination of design truck and design
lane load.
LRFD 3.6.1.3.3 For slab design, where the equivalent strip method is used, the

force effects shall be determined on the following basis:

o Where primary strips are transverse the design shall be based
on the truck alone.

New: Jan. 2005
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LRFD 3.6.1.2.4

LRFD 3.6.2.1

LRFD Table 3.6.2.1-1

LRFD Table 3.6.1.1.2-1

LRFD 3.6.1.6

Slab on Girder

e Where primary strips are transverse and their span exceeds 15 ft
— the design shall be based on the truck and lane load.
For the purpose of slab design, the lane load consists of a load
equal to 64 psf uniformly distributed over 10 feet in the
transverse direction.

Dynamic Load Allowance

The dynamic load allowance replaces the effect of impact used in
AASHTO Standard Specifications. It accounts for wheel load impact
from moving vehicles. For slabs, the static effect of the vehicle live load
shall be increased by the percentage specified in Table below.

Table 3.30.1.2 — Dynamic Load Allowance, IM

Slab Component IM
Deck Joints — All Limit States 75%
All Other Limit States 33%

The factor to be applied to the static load shall be taken as:

(@+1Mm)

The dynamic load allowance is not to be applied to pedestrian or design
lane loads.

Multiple Presence Factor, m:
The multiple presence factor accounts for the probability for multiple
trucks passing over a multilane bridge simultaneously.

m = 1.20for 1 Loaded Lane
1.00 for 2 Loaded Lanes
0.85 for 3 Loaded Lanes
0.65 for more than 3 Loaded Lanes

Pedestrian
Pedestrian live load on sidewalks greater than 2 ft wide shall be:
PL = 0.075 ksf

This does not include bridges designed exclusively for pedestrians or
bicycles.

Effective: March 2005
Supersedes: Jan. 2005
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LRFD A13.4.2, A13.2 Collision Loads
Collision loads applied to the safety barrier curb (SBC) shall be
transferred to the slab overhang. The design forces from SBC consist of
lateral and vertical components that are to be considered separately.
Because of MoDOT'’s experience with the collision survivability of bridge
decks that utilize the standard barriers given in LRFD DG Sec. 3.32,
MoDOT does not require the deck overhang to be designed for forces in
excess of those resulting from the design loads for Traffic Railings shown
in LRFD Table A13.2-1. The standard slab cross-sections presented in
LRFD DG Sec. 3.30.1.7 reflect this design philosophy.

Design Case 1
The collision force and moment shall be considered.

Slab Overhang Design Collision Moment

The design collision moment at the base of the curb is the barrier
curb moment capacity about the curb longitudinal axis. For SBC
design with either failure mechanism 1 or 2 controlling:

M = M. (averaged over height of SBC)

Slab Overhang Design Collision Force

A refined analysis may be preformed. In this case the design
collision moment at the base of the curb, My, is to be taken as the
average moment over the theoretical distribution length (L.+2H for
continuous sections), when the TL-4 collision load is applied to the
top of the curb. (Refer to LRFD DG Sec. 3.32)

LRFD A13.4.2 For continuous sections of safety barrier curbs:

R

w

T L +2H

Where:

R\, = total transverse resistance of curb (k)

L. = critical length of yield line failure pattern (ft)

H = height of curb (ft)

T = tensile force per unit of deck length at base of curb (k/ft)

For discontinuous safety barrier curb sections:

New: Jan. 2005
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Slab on Girder

Collisiaon moment and force
azsumsd to act here

Figure 3.30.1.2a Transfer of Safety Barrier Curb Collision Forces

=

Figure 3.30.1.2b Transfer of Safety Barrier Curb Collision Forces

New: Jan. 2005
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1.4 Design and Analysis Methods

LRFD 4.6.2.1 Equivalent Strip Method
The equivalent strip method is an approximate method of analysis in
which the reinforcing steel is designed using a certain width of deck to
resist the applied loading. Where the strip method is used, the extreme
positive moment in any slab section between girders shall be taken to
apply to all positive moment regions, and similarly with extreme negative
moments.

LRFD 4.4 There are other methods of analysis allowed, such as finite element
method, but the equivalent strip method is recommended.

New: Jan. 2005
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Slab on Girder

1.5 Interior Section Design

Slab Thickness

LRFD 9.7.1.1 The slab portion between girders shall be 8 1/2” thick for both the C.I.P.
and precast panel options. Precast panel option is preferred when
allowed.

Design Cases
Two design cases shall be considered for each design condition.

Design Case 1 STRENGTH | load combination for reinforcing design.
Design Case 2 SERVICE I load combination for cracking check.

Design Conditions
Two design conditions can exist for the slab interior.

Design Condition 1 — Continuous Slab, where the slab section under
consideration is not near an end bent or expansion joint.

Design Condition 2 — Discontinuous Slab, where the slab section under
consideration is at an end bent or expansion joint.
Discontinuous

Slabk Regian
Saftety
Barrier
Fa CLH’_D - \"\ -

L1
1
1
|
|
|
|

—End of Bridge

——— e — —

|

|

|

| Safety
! Barrisr
! Curk

! B ;
R R Rl

J

Continuous | db
REeglon

Figure 3.30.1.3 Plan View of Bridge Showing Continuous and Discontinuous Slab Regions

Effective: March 2005 Supersedes: Jan.2005
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Critical Sections
LRFD 4.6.2.1.6 The critical design section for negative moments may be taken as
follows:

For steel girders — the design negative moment should be taken at
1/4 of the flange width from the centerline of the
web.

For P/S-1 girders - the design negative moment should be taken at 1/3
of the flange width, but not exceeding 15” from the
centerline of the web

The critical design slab section for positive moment shall be taken at
location of maximum positive moment — generally midway between
girders.

LRFD Table 4.6.2.1.3-1 Width of Equivalent Strip at Continuous Slab Section (E ¢ont.)
For Positive Moment E =26.0 + 6.6S
For Negative Moment E =48.0 + 3.0S

Where:
E = equivalent strip width (in)
S = spacing of centerline to centerline of supporting components (ft)

LRFD 4.6.2.1.4a & Width of Equivalent Strip at Discontinuous Slab Section (E giscont.)

LRFD 4.6.2.1.4c The effective strip width shall be taken as V2 of the equivalent strip width
for a continuous slab section plus the distance between the transverse
edge of slab and the edge beam (if any).

(=)
C
L =3
= =
— |
Satety w|
Earrier &
Curt
4/ // -
___________________________ 1 - = ___\.'_______—
Ext. Girder—" | i i
| | |
I I I
I I I
Int. Girder ! ! !
I A N N | T b 1 s
I I I —_
Ediscont. | ‘Econt.! &
T = +
I I I c
I I I —_—
I I I
I I I L2
1 1 1 [>}
Lo .. R di e | T P _ =
Imt Girdar | | |
| | |
I I I
Ext. Girder | | |
x T
R e N | I S I J_
Ed
e e -~
\ 5
Saftety C
Barrisr =B
Curb i fﬁ
>
=

Figure 3.30.1.4 Plan View of Bridge Showing Equivalent Strip Width for Continuous and
Discontinuous Slab Sections

New: Jan. 2005



LRFD Bridge Design Guidelines

General Superstructure — Section 3.30 Page: 1.5-3

Slab on Girder

Determining Live Load

LRFD Table A4-1 Slab interior live load design moments may be determined using
Appendix Table A4-1 of the LRFD Specifications, provided that the
assumptions used in the table are appropriate. It is assumed that the
table is only applicable to continuous sections of slab (not at joints). It
may be used at discontinuous sections by adjusting the tabulated
moments as follows:

M _ M IM discont. Ediscont.
LL+IM —discont. — LL+IM —cont.
IM E

cont. cont.

Where:
E = equivalent strip width (in).
IM = vehicular dynamic load allowance.

Note: M_L+m - cont. iNcludes multiple presence factor, m.

Alternatively, the designer may use other sources to determine the
design moments. For example any capable computer program for finite
element design may be used.

The general methodology for applying live load to slab on girder with
transverse primary strips is:

1. Model the bridge cross section.

2. Define the design vehicle (design truck).

3. Move the design vehicle between the barrier curbs and add
additional design vehicles as required to produce the maximum force
effect. The wheel load shall not be closer than 1 ft. to the face of
safety barrier curb and wheel loads of adjacent design vehicles shall
not be closer than 4 ft. The design lane is assumed to occupy a 10
ft. width. Partial trucks (i.e. one wheel) should not be used.

Determining Dead Load

Although P/S Panel option is the standard for construction (when
allowed), it may be assumed for slab analysis that slab is cast-in-place
(CIP). The maximum negative and positive dead load moment may be
taken to be:

Continuous over 4 girders (equally spaced):
0.100wl?

Moy =Fmaxs o ooe2 4 Moang. °V;r“a”g

New: Jan. 2005
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LRFD 5.7.3.3.1

LRFD 5.7.3.3.2

LRFD 5.4.2.6

Slab on Girder

Continuous over 5 girders (equally spaced):
0.107wl?

Mo =Fmax) g 212 1 Mot
7

Where:

Moverhang = mMoment at centerline of exterior girder due to: slab, future
wearing surface, SBC, sidewalk, and other dead load
components

I = center-to-center girder spacing

Determining Top Reinforcing
The top (negative) reinforcing steel may be determined by assuming the
section to be either singly- or doubly-reinforced, as needed.

Determining Bottom Reinforcing

The bottom (positive) reinforcing steel may be determined by assuming
the section to be either singly- or doubly-reinforced, as

needed. A 1” wearing surface shall be removed from the effective
depth, d.

Maximum Limit of Reinforcement

The limit of reinforcing is controlled by the following ratio. It replaces the
reinforcement ratio, p, requirement of other codes. If this ratio is
exceeded, the section is said to be over-reinforced, which is not
permitted.

c
— <042
de
Where:
c = the distance from the extreme compression fiber to the neutral axis
(in)
d. = effective depth from the extreme compression fiber to the centroid

of the tension force in the tension reinforcement (in). For sections
without prestressing, de =d.

This limit applies to both doubly- and singly-reinforced sections.
Minimum Limit of Reinforcement
The amount of tension reinforcement shall be adequate to develop a

factored flexural resistance, M,, a least equal to the lesser of either:

1) 1.2 times the cracking strength determined on the basis of elastic
stress distribution and the modulus of rupture, f,, of the concrete.

2) 1.33 times the factored moment required by the applicable strength
load combinations specified in LRFD Table 3.4.1-1

New: Jan. 2005
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LRFD 5.10.8

LRFD 5.10.8.2

LRFD 5.10.8.2

LRFD 9.7.3.2

Slab on Girder

Shrinkage and Temperature Reinforcement
The area of reinforcing for top longitudinal steel, As, shall not be less

than:
0.11Ag
f

y

A =

Where:
A = area of top longitudinal reinforcement
Ag = gross area of slab section (in%)

Maximum spacing of longitudinal reinforcement =

: 18in
min. of _
{3xﬁdﬂhmhw$}

In keeping with current practice, #5 @ 15” will be used for standard
slabs.

Distribution Reinforcement
The bottom longitudinal steel, as a percentage of the bottom primary
reinforcement, shall not be less than:

220 < 67%
Js

Where:

S = effective span length (ft) specified in LRFD 9.7.2.3. It is the distance
between flange tips, plus the flange overhang, taken as the distance
from extreme flange tip to the face of the web.

#5 @ 15" (Temp. Reinf.) #5 @_15" (Temp. Reint.)

Neg. Mom. Reinft.

For girders over int. bents

O O @ O O @ O O

R

T~ v /]. /

istribution Reinf.

CIP Option

Transverse Reinf.
by design

P/S Panel Option

Figure 3.30.1.5 Transverse Slab Interior Sections Showing Temperature and Distribution

Reinforcing

New: Jan. 2005
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LRFD 5.10.3.1.1

LRFD5.11.1.1

LRFD 5.7.3.4

Slab on Girder

Concrete Cover

Existing (pre-LRFD) MoDOT concrete cover requirements for bridge
slabs will be retained here. The cover requirements that follow meet or
exceed LRFD requirements.

At Bottom of CIP slabs 1.00 in
Bottom of CIP slab over P/S P/C panels 1.00 in
Top reinforcing 3.00 in preferred

2.75 in absolute min.

Spacing Limits

Minimum clear spacing between parallel bars in a layer:

Maximum of: 1) 1.5d, where dy, is bar diameter (in)
2) 1.5 times maximum aggregate size®
3)1.5in

* see Missouri Standard Specifications for Highway Construction

Bar Development
The calculated force effects in reinforcement shall be developed on each
side of the critical section.

Cracking Check

Actual Stress

A transformed cracked section analysis shall be used with SERVICE-I
moments to determine actual stress in reinforcing.

The spacing of mild steel reinforcement in the layer closest to the tension
face shall satisfy the following:

o < 7007,

< - 2d,
Bt
in which:
ﬂs =1+ L
0.7(h—-d,)
where:

Y. = exposure factor
= .75 for class 2 exposure condition.

d. = actual thickness of concrete cover measured from extreme tension
fiber to center of the flexural reinforcement located closest thereto

(in)

fS = tensile stress in steel reinforcement at the service limit state (ksi)

New: Jan. 2005
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#o @ 6”7
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Figure 3.30.1.6 Example Slab Cross Section for Cracking Check

LRFD 9.7.1.3 Reinforcing Placement
Although LRFD Specifications allow slab primary reinforcing to be
skewed with the bridge under certain cases, MoDOT Bridge practice is to
place transverse reinforcing perpendicular to roadway.

Note:

Due to the depth of cover and location of primary reinforcement, the cracking check shown on the
previous page does not appear to be accurate for Missouri’s bridge decks shown above.

Effective: April 2005 Supersedes: March 2005
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Negative Moment Steel over Intermediate Supports
Dimension negative moment steel over intermediate supports as shown
in Figure 3.30.1.7.

s (Typ.]
Jll' CL Curb Joint —3 F(Skewed Caoncrete Slab)

fe

CL Roadway

Figure 3.30.1.7 Prestressed Structures

(1) Bar length by design, see page 1.5-9.
(2) Reinforcement placed between longitudinal temperature reinforcing
in top.
Bar size:  #5 bars at 7-1/2" cts. (Min.)
#8 bars at 5" cts. (Max.)

Steel Structures:

(1) Extend into positive moment region beyond "Anchor" Stud shear
connectors at least 40 x bar diameter x 1.5 (Epoxy Coated Factor)(*)
as shown below.

(2) Use #6 bars at 5" cts. between longitudinal temperature reinforcing in
top.

E#E at 5" cts, (2

(ﬂﬂ M_ Shear Conrectors

T T T T TT . ,TTT ITT T TTTTTTT

Pl:u:\ui E/FI:IE

POC =DC Contra-Flexural Point

) 40 x bar diameter x 1.5 =40 x 0.75" x 1.5 = 45” for #6 epoxy
coated bars.

New: Jan. 2005
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Locations of termination of reinforcement steel in the deck slab for
Prestressed Structures shall be checked for the following criteria and
adjusted as necessary:

LRFD 5.11.1.2.1 No more than 50 percent of the reinforcement shall be terminated at any
section.

Adjacent bars shall not be terminated in the same section.

Flexural reinforcement shall be extended beyond the point at which it is
no longer required to resist flexure for a distance not less than:

The effective depth of the member

15 times the nominal diameter of bar

1/20 of the clear span (centerline to centerline of pier)

Continuing reinforcement shall extend not less than the development
length, Id, beyond the point where reinforcement is no longer required to
resist flexure.

LRFD 5.11.1.2.3 At least one third of the total tension reinforcement provided for negative
moment at a support shall have an embedment length beyond the point
of inflection not less than:

The effective depth of the member
12 times the nominal diameter of bar
0.0625 times the clear span (centerline to centerline of pier)

New: Jan. 2005
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1.6 Slab Overhang Section Design

Girder Layout
LRFD 4.6.2.2.1 In order to use distribution factors provided in LRFD Table 4.6.2.2.2 for
girder design, the roadway overhang shall not exceed 3 ft.

Slab Thickness
LRFD 13.7.3.1.2 The slab overhang shall be 8 1/2” slab thickness.

LRFD A13.4 Design Cases
Four design cases shall be considered for each design condition.

Design Case 1 EXTREME EVENT Il load combination with transverse
and longitudinal collision force components

Design Case 2 EXTREME EVENT Il load combination with vertical
collision force components (Does not control slab for
TL-4).
Design Case 3 STRENGTH | load combination
Design Case 4 SERVICE | load combination for cracking check
Design Conditions
Three design conditions may exist for slab overhang design.
Design Condition 1 — Continuous Slab & Continuous SBC
Design Condition 2 — Continuous Slab & Discontinuous SBC
Design Condition 3 — Discontinuous Slab & Discontinuous SBC
Critical Sections
LRFD 4.6.2.1.6 The critical design section for slab overhang shall be at the following two
locations:
e At roadway face of safety barrier curb
o At exterior girder:

o] For steel girders —the design negative moment should be
taken at V4 of the flange width from the centerline of the
web.

o] For P/S-1 girders -the design negative moment should be

taken at 1/3 of the flange width, but not exceeding 15” from
the centerline of the web

Effective: March 2005 Supersedes: Jan. 2005
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DESIGN CASE 1

SBC loading:

T
Slab design loading: < - - />Mcr

DESIGN CASE 2

DESIGN CASE 3

LL = vehicular live load

Note: Moment due to dead load components shall also be calculated
(%) F_ is not considered in SBC or slab design for our standard barrier curb.

Figure 3.30.1.8 Slab Overhang Design Cases 1 to 3. Design Case 4 Not Shown.
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1 Barrier / " LT T e s
i Curb 0 . . ¢ ~ / : “ i
T T } T t | t - ! LI
— ! — T T T ! 1
1 I 1 1 1 1 I 1
! i ! ! ! I
i ! i i i i -
1 | 1 1 1 ! | 1
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I I
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Safsty | ! i i i N I
Barrier: ! ! I I I | |
{ curb i ! i i i i ! i
1 1 1 1 1 ! | 1
L I I I L L L I L L I
T 1 I T T T T | I | T
\ | i " ; A i ;
1 \ H ! “ . “ B . 1
. s - - -

. / - - \ '
N B
N n
el T W\\\__ Design Condition 3
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Cesign Conditiaon 2

Flan view of bridge showing slab overhang designm conditions

Figure 3.30.1.9 Plan View of Bridge Showing Slab Overhang Design Conditions
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LRFD 4.6.2.1.3

LRFD 4.6.2.1.4a &
LRFD 4.6.2.1.4c

Slab on Girder

Width of Equivalent Strip at Continuous Slab Section
The equivalent strip width for a continuous section of slab overhang shall
be:

E =45+ 10x

Where:
E = equivalent width (in)
x = distance from load to point of support (ft)

Width of Equivalent Strip at Discontinuous Slab Section

The effective strip width shall be taken as V2 of the equivalent strip width
for a continuous slab section plus the distance between the transverse
edge of slab and the edge beam (if any). This shall not be taken to be
greater than equivalent strip width for continuous slab section.

Assumed Load Distribution

To determine the load effect at slab overhang critical sections, the slab
shall be assumed as fixed at the exterior girder. This assumption is
intended for slab design only, not the distribution of slab loads to girder.

For the purpose of determining the collision load effect at slab critical
sections, the load may be assumed to fan out at 30 degrees on each
side from the point of load.

Determining Top Reinforcing

The top (negative) reinforcing steel may be determined by assuming the
section to be either singly- or doubly-reinforced, as needed. For slab
overhang lengths equal to or less than 3’-10”, the reinforcement shown in
the standard slab details is adequate (see LRFD DG Sec. 3.30.1.7). For
overhang lengths greater than 3’-10”, further analysis is required for top
transverse steel design.

New: Jan. 2005
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Effect of Slab Drains
LRFD 9.4.2 The effect of slab drain openings in the slab overhang shall be
considered. Their effect may be considered by ensuring the following:

As-provided ZAs-required

Where:

Asprovided = area of steel provided over the strip width
including effect of drain openings

As.equied = area of steel required over strip width by
calculation

Reinforcing Criteria
Reinforcing limits, cover, temperature steel, distribution steel, and
placement shall be the same as for Slab Interior Section.

Special Considerations for SBC-Mounted Light Pole
Standard details for mounting 30 ft. and 45 ft. Type B light poles on
safety barrier bridge curb are provided in LRFD DG Sec. 3.32. Atthe
AASHTO Std. Spec. for Structural barrier curb-to-slab interface, the force effect of wind on the light pole
Supports for Hwy Signs, Luminaires ~ (STRENGTH - III) with 90 m.p.h. wind is less than that due to
and Traffic Signals — 4" Ed. 2001 EXTREME EVENT-II (TL-4) on safety barrier bridge curb. Therefore,
reinforcing designed for EXTREME EVENT-II (TL-4) load combination
will be adequate.

New: Jan. 2005
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1.7 Standard Slab Details

Slab on Girder

GENERAL INFORMATION:

(A)

Although P/S panel slabs are the standard, C.1.P. cross section are
shown for information.

(B) This slab design includes an allowance for 35 psf future wearing

Note:

surface.

Slab design is based on ultimate strength design, f'. = 4 ksi, and
grade 60 reinforcing steel.

Haunching diagrams shall be provided for only the P/S panel slab.

Quantities for haunching are estimated by taking 4% of slab
quantities for steel structures and 2% for prestressed structures.

When the flange width exceeds the bottom longitudinal
reinforcement spacing over the girder, reduce the bar spacing
between the girders and increase the bar spacing over the girder
to clear the flange edges.

When the structure is on grade, determine lengths of the
longitudinal reinforcement in the slab and safety barrier curb from
the actual length.

For slab design, the centerline of wheels is located 1 foot from face
of curbs.

The standard slabs were designed assuming 12” minimum flanges.

When median barrier curb or safety barrier curb is permanently
required on the structure, other than at the edge of slab, P/S
panels will not be allowed in the bay underneath the curb. Check
reinforcement in the C.I.P bay for collision and wheel loads on
opposite faces of the curb and provide suitable anchorage of the
reinforcing steel.

The bridge roadway width, from gutter line to gutter line, shall be
the same as the roadbed width (from outside edge of shoulder to
outside edge of shoulder).

The P/S panels must be used in at least two consecutive bays.

Standard slabs do not include the effect of features not shown (i.e.
sidewalk, fence, utilities, etc...) except for future wearing surface.

Minimum concrete cover for slab top bars is 2 34” for #8
longitudinal bars.

Generally, when the deck is bid in Sq. Yd., curbs are bid in linear
Ft., and when the deck is bid in Cu. Yd., curbs are bid in Cu. Yd.

New: Jan. 2005
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Details of Concrete Slab on Girder (Cont.) Slab on Girder
16" 120" ‘
70 |
2" Symm. Abt. Qﬁ
7 ‘
3" 23-#5-Bars in fop |
77 10-Spa. @ 15" Cts. = 12-6" ‘
7 - \
< = N |
o Il o % # @ 6" Cts. = |
@ Ty (26-5") ¥ !
N N N —
o~ 2 — || ‘
V. L8] ™, |
= —2% Cross—Slope .

N e . )

T L#% @ 3" Cts. 5

)3
N 1 7.9 7. v < 7R
— L_OJ;_!77 7 < Ja o

\
| (26-5") ! — i
3" 2-Spa. |12” lg " 7-Spa. @ 10" 6”!6” 3-Spa. 5"
@11 | ‘ @ 10" ‘
| 30-#5-Bars in bottom |
300 ‘ 610" | 3ign !

HL93 (24-0" ROADWAY — 4 GIRDER)

New: March 2005
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Details of Concrete Slab on Girder (Cont.)

Slab on Girder

167 130" |
7// ‘
2 Symm. Abt. Qﬁ
2 !
3" 25-#5-Bars in top |
4" 11-Spa. @ 15" Cts. = 13-9" ‘
I |
< N = B |
e i #5 @6" Cfs. -l |
@ - (28-5") e !
o~ N —|eo] ‘
7l Al M) |
Iy =——2% Cross-Slope _
3 T 4 v V. 7, S
@ :ﬁv Al L_qiroy;__o—o—o—t 7, o Ve
T L, - ‘
jﬁ #5 @ 9” Cts. o ‘
‘ (28-5") | . ‘
37 2-spa. |12"] 10”7 7-Spa. @ 10" 10" ‘ 107 | _3-Spa . 5"
@11 | { @ 10" \
| 30-#5-Bars in bottom | |
2K ‘ oy | 317 !
HL93 (26-~0” ROADWAY - 4 GIRDER)
16" 14-0" ‘
7// 1
o Symm. Abt. Qﬁ
o !
4" 25-#5-Bars in fop |
12-Spa. @ 157 Cts. = 15-0" |
1
. |
IZR < N |
e ’ S = # @6" Cfs. - |
- (30-5") L
N X e :
o~ 2 —loo] ‘
[ el ™, |
> = 2% Cross—Slope .
< %L_ijl 7. 7. 7. S F—’m
S « o o0 2o o o o s o o s 44
= e — : |
#5 @ 8+" Cts — ‘
(30-5") S ‘
| - \
3 2-spa. |10"| g 8-Spa. @ 10" 9" ‘ 3" |4-Spa. @ 10"
12" ‘ { |
| 33-#5-Bars in bottom | |
K ‘ Y | PRy !
HL93 (28-0" ROADWAY - 4 GIRDER)
(%) Cover will be less for other than #5 longitudinal bars.
Effective: March 2005 Supersedes: Jan. 2005
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Details of Concrete Slab on Girder (Cont.)

Slab on Girder

4g” 150" |
I \
2" |
7 Symm. Abt. Qﬁ
45" 28-#5-Bars in top !
q" 12-Spa. @ 15" Cts. = 15-0" I 7l
|
v .
: y =l 5| s # @6 Ct : ‘
rolco] —| ©] T S. -
S - (3275") 1% ‘
N ~ S
o~ = —|eo|
178 uel M |
» =———2% Cross—Slope .
ST 17 v 7, 7ol
: b= le s
2; > o o & ) e o o ° V. ® o
g e — -
% #5 @ 8" Cts. o \
! (32-5") | = ‘
3" 3-Spa. 77 1 9-Spa. @ 10" 7" ! 7" | _4-Spa. 5"
@ 10" | L @ 10" \
| 38-#5-Bars in botfom | |
Y ‘ glg” | 44" !
HL93 (30-~0"” ROADWAY — 4 GIRDER)
16" 160" |
7// 1
o Symm. Abt. Qﬁ
o !
3" 29-#5-Bars in top |
10" 13-Spa. @ 15” Cts. = 16-3" |
1
. |
BN < S . I
3 2l ot # @ 6" Cts 5
|| — - —
@ - 5 (34-57") % ‘
N N T | —
o~ = —loo| ‘
7. M ", |
= 2% Cross-Slope .
- B v V.S
< < 7 & <
P e L/ a— S R e
| T . |
E #5 @ 74" Cts. S ‘
| (3455" ‘ - ]
3" 3-spa. |10 | 10" 10-Spa. @ 9" 107 ! 10" |5-Spa. @ 9"
@ 10" ‘ L |
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370 ‘ 9o | 470 !
HL93 (32-0"” ROADWAY — 4 GIRDER)
(%) Cover will be less for other thanm #5 longitudinal bars.
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Details of Concrete Slab on Girder (Cont.) Slab on Girder
167 18-0" |
- |
o0 ‘
7" Symm. Abt. € ——=
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10" | 14-Spa. @ 15” Cts. = 17-6" 75"
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@ 11" ‘ ‘ ‘
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3o \ 8" \ 8" \
HL93 (36-0" ROADWAY - 5 GIRDER)
16" 19-0"
= 60" 30" ]
7
%>.<%2” ¢ CFOWH“4€4
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S| ‘ |
16-Spa. @ 15" Cts. = 20-0" | !
‘ \
n 3 # @ 6" Cts . | |
N I = 2 - B — N —
WA (2] ol (90057) Sl ¢ Structure ‘ |
o N x| ‘
N < o —|| = ' |
o v il he Zx‘c()\‘ ‘ ‘
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| 7' !
N e Vp X 7' ol e e e o o e o v, S
© . & Vpﬂ‘ . I“‘ Y . ry Y . . ‘ - ‘ !
# @ 71" Cts. o \
! (40" -5") ! s |
3”|| 3-Spa. 9”} T/ 9-Spa. @ 10" 7‘ 7 9-Spa. @ 10” 7
@8” | | |
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sor | o | o ‘
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(%) Cover will be less for ofther than #5 longitudinal bars.
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Details of Concrete Slab on Girder (Cont.)

Slab on Girder

16" 200"
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2" I
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| — T
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©s \ ) \ |
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rar | ey | o ‘
HL93 (40-0" ROADWAY - 5 GIRDER)
16" 22-0" |
7// 1
o |
7 Symm. Abt. € —=
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T 1 . |
N N = | s — |
S|P 2l 2% # @ 6" Cts. N \
© N (46-5") s |IZ . ‘
-~ < o~ —|oo| N
o . ™ " i ‘
s —= 2% Cross—Slopse =
N mramm 7 | V. ALAA_JAA_ﬁ
w| P 5 k N 3 bj
#5 @ 7" Cts. o
! (467 -5") ! il \
4" | | 3-Spa. 12”} 9” 11-Spa. @ 9" 9”} 9” 11-Spa. @ 9" 9" |
@10’ ‘ ‘ i
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(%) Cover will be less for ofther than #5 longitudinal bars.
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1.8 EPOXY COATED REINFORCEMENT Concrete Slabs
GENERAL

All reinforcement in the slab and aboves, and all reinforcement that

extends into the slab, shall be epoxy coated; also, any wing reinforcement
that extends into the safety barrier curb shall be epoxy coated.

NON-INTEGRAL END BENTS WITH EXPANSION DEVICES

The #6 bars in the end bent backwall above The upper construction

joint shall be epoxy coated. V—-bars in the backwall shall also be epoxy
coated.

#5 Bar (Epoxy coat)
V-Bars (Epoxy coat)

BACKWALL

New: Jan. 2005
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Conorete Slabs

1.9 STANDARD 4-0“ PARABOLIC CROWN

Use parabolic rounding for all bridges at the crown of the roadway except
for fthe bridges with superelevated slabs. The profile grade will be at the
intfersection of the two c¢cross—-slopes i+ it is located at the crown of the
roadway. (See Figure 3.30.1.9)

Roadway Width 16"

Safety
Barrier
Curb

g%——fQRMMWy(%

‘ Profile Grade Elevation
i or Grade Elevation

i ‘ 2% Cross—Slope

width

N :N
I
\
I
\
I
\
I
\
I
\
I
\

Top of Slab

Crown of Slab

Varies as

Rdwy .

Const. Jt.

200" "qt

(%) Omit when not applicable.

" _

"b” (in inches) = “a” (in inches) x (2%) + 1/4"
Methad of computing “b” (Slab on Tangent Alignment)

¢ Roadway (%)

Profile Grade Elevation
or Grade Elevation

| 2% Cross—Slope
——
|

—I~|

Crown of Slab— 20" 2"

40"
Parabolic crown

Standard Detail to Be Shown on Plans

FIGURE 3.30.1.10 PARABOLIC ROUNDING AT CROWN

New: Jan. 2005
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Concrete Slabs

1.10 PROFILE GRADE
See the Design Layout for location of the profile grade.

Generally, the profile grade is at the centerline of roadway for fTwo—way
traffic bridges as shown in Figure 3.30.1.10.

For one-way traffic bridges (as used in standard divided highways), the
profile grade is at some other location away from the centerline of roadway.

Generallys the profile grade will be shown in the cross section fthrough the
superstructure on the slab sheet and in the plan view on the front sheet of
the design plans.

Show stations and profile grade elevations for all bents in the plan view
on the front sheet of the design plans. (See Figure 3.30.1.11)

Profile Grade

]

\ \
7] R

Lf“fQ Int. Bent
Fill Face i nt. sen =—¢ Int. Bent
of End Bent | |

k= sta. _ S+a.

~——Sta. Pr. Grade Elev. Pr. Grade Elev.
Pr. Grade Elev.
PLAN

FIGURE 3.30.1.11 PART OF PLAN VIE
(SHOWING STATIONS AND PROFILE GRADE ELEVATIONS)

VERTICAL CURVE DATA

Place the vertical curve data on fthe front sheet near fthe elevation view
at the vertical curve P.l. stations, or as near to the vertical curve P.I.
station as practical. (See Figure 3.30.1.12)

P.I1. Station
Elevation

4 (GrOde)

FIGURE 3.30.1.12 VERICAL CURVE INFORMATION

A crest vertical curve detail is shown. I+ the bridge is located on a sag
vertical curve, then the detail for a sag vertical curve is to be used.

New: Jan. 2005
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Concrete Slabs

1.11 ELEVATIONS GENERAL

Slab elevations are used to determine haunching at the fenth points of
steel and prestressed girder spans over seventy-five feet in length. Spans
less than seventy—-five feet in length use quarter points.

THEDRETICAL BOTTOM OF SLAB ELEVATIONS AT & OF GIRDER
(PRIOR TO FORMING FOR SLAB)

Flevations and details for Theoretical Bottom of Slab Elevations at & of
girder (prior to forming for slab) shall be provided on all stringer or
girder type structures.

Steel Girders

Elevations are determined by adding DL1 and DL2 deflections to fTinished
bottom of slab elevations. DL1 deflections are reduced by the percent of
dead load deflection due to tThe weight of structural steel. DL2 deflections
are reduced by the percent of dead load deflection due to future wearing
surface.

P/S I-Girders

Initial camber minus final camber is used to determine DL1 deflection.

(¥%%) Theoretical Bottom of Slab Elevations at € of Girder (Prior to Forming for Slab)

Span 1-2 (565" ¢ Brg.— & Brg.) Span 2-3 (56~5" ¢ Brg.- @ Brg.) Span 3-4 (56-5" & Brg. - & Brg.)
¢ brg. .25 .50 .75 ¢ brg. | ¢ brg. .25 .50 .75 ¢ brg. | € brg. .25 .50 .75 ¢ brg.

Girders No. 1 ond 9 | 970.55 |370.7T5 | 97D.81 |970.83 |970.81 [970.81 | 970.82 | 970.79 | 970.72 | 970.61 [ 970.60 | 970.52 | 97D. 41 | 970.25 | 970.05

1
Girders No. 2 and 8 [970.81 | 970.91 |970.98 | 970.99 | 970.96 [970.96 | 970.98 | 970.95 | 970.88 | 970.76 | 970.75 | 970.68 | 970.57 | 970.41 | 970.20
Girders Ne. 3 and 7 | 970.96 |971.06 | 971.12 |971.14 |[971.11 [971.11 | 971.13 | 971.10 | 971-03 | 970-91 | 970.90 | 970-83 | 97D.72 | 970.56 | 970- 36
Girders No. 4 and & [971.11 | 971.21 |971.28 |971.29 |971.26 [971.26 | 971.28 | 971.25 | 971.18 | 971.07 [ 971.05 | 971.98 | 970.B7 | 970.71 | 970.51
Girders Na. 5 971.25 [ 971.35 |1 971.43 | 971.40 | 971.40 | 971.42 | 971.39 | 971.32 | 971.20 | 971.19 | 971.12 | 971.D1 | 870.85 | 970. 64

(%K) Elevations are based on a constant slab thickness of 8 1/2" and include
al lowance for theoretical dead l|load deflections due To weight of Slab
(including Prestressed Panel) and Barrier Curb.

Theoretical Bofttom of Slab
Elevation at &€ of Girder

(Prior to Forming for Slab) Deflections due fo

weight of slab
and barrier curb

\\¥4—F(m13hed bottom of

| |
‘ slab elevations

| |
| |

~———— ¢ Bearing —m =

TYPICAL SLAB ELEVATIONS DIAGRAM
Example:

372.0715 Finished top of Slab Elevation @ ¢ of girder
— 0.7083 Slab Thickness

971.3632 Finished Bottom of Slab Elevation @ € of girder
+ 0.0478 Thecretical Dead Load Deflection due to weight of slab and barrier curb.

971.4110 Theoretical Bottom of Slab Elevation @ € Girder (Prior to Forming for Slab)

971.41 (USE) Theoretical Bottom of Slab Elevation @ & Girder (Prior to Forming for Slab)
TYPICAL FOR P/S I-GIRDER DESIGN AND DETAILS
AND

SIMPLE SPAN PLATE GIRDER AND WIDE FLANGE GIRDER DESIGN AND DETAILS
Effective: March 2005 Supersedes: Jan. 2005
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Conorete Slabs

ELEVATIONS GENERAL (CONT.)
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Conorete Slabs

1.12 POURING AND FINISHING CONCRETE ROADWAY SLABS

Concrete pouring and finishing with/without rates are based on the following:

One pour ing sequence must be provided fthat will permit a minimum pouring
rate of 25 cubic yards per hour without retarder for steel structures and
with retarder for prestressed structures. A minimum finishing rate of 20
l'inear feet per hour is also required. I+ these two requirements conflicts,
see the Structural Project Manager.

Continuous steel structures will normally require @ case 1 pouring seguence
with the basic sequence being a skip pour darrangement. Minimum yardage for
The basic sequence shall not be less than 25 cubic yards per hour.
Computation of minimum yardage for alternate pours is outlined below. If
fThe rate for the alternate pours should be 25 yards or less, The skip pour
basic sequence may be eliminated with the Tirst alternate pour becoming the
basic sequence.

Use of retarder is reguired for prestressed structures and a case [1 se—
quence ¥ is normal |y reguired. The minimum rate of pour will be determined
by the 20 feet per hour minimum finishing rate but shall not be less than 25
cubic yards per hour. For span lengths over 80'or special sfructures
(segmental, efc.), see Structural Project Manager.

W = Slab width (out to out of curbs, or width being poured)(ft.)

T =8 1/2" (slab thickness)

V = Volume of concrete (cu. yds./hr.)

L (two span) = Length of longest alternate "A” pour (ft.)

L (more than two span) = Length of longest span (ft.)

% Case I sequence is used for all prestressed structures, except if slab

area of one span is greater than 3,000 sg. ff., use case 1

Minimum rate of pour/hour for alternate pours (reduce V by 25% for P/C P/S Panels).

Without Retarder:

vV o=HT .5 Not less than 25 yds.>/hr.
With Retarder:

\ :G%%L%.B Not less than 25 yds.®/hr.

Simple Span:

Vo =(2EXNT Not less fhan 25 vyds.®/nr.

Extra long span or extra wide bridges that indicate a basic rate greater
fThan 25 yds.”/hr. are to be checked with the Structural Project Manager.

The minimum rate of pour for solid slab or voided slabs is 20 |inear

feet of bridge per hour and not less than 25 cu. yds. per hour. Check pouring
rates with Structural Project Manager if it is indicated necessary fTo exceed
the basic minimum rate of 25 cu. yds. per hour.

The largest minimum rate of pour for alternate pours is 50 cu. yds. per
hour in rural areas or 65 cu. yds. per hour in urban dareas.

Notes See Section 4 H6.

Effective: March 2005 Supersedes: Jan. 2005
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Conorete Siabs

SLAB POURING SEQUENCE TRANSVERSE CONSTRUCTION JOINTS

Slab Pouring Sequence — Bridges on Grade
All bridges on straight grades shall be poured up grade.

All bridges on vertical curves may be poured either up or down grade.

Transverse Construction Joint

On occasions it will be necessary to off-set the transverse construction
joint. For example, on bridges with large skews, wide roadways or short
spanss, the fransverse construction joint could extend across fthe intermediate
bent. Should this occurs the off-set or sawtooth construction joint

shall be used.

1t is desirable to relocate const. joint within reason (6”#) should it cross
addiftional negative slab reinforcement (see page 1.12-4). Howevers this
shal | not be considered critical

Since the off-set consfruction joint creates construction problems, the

designer shall avoid its uses if possible. Consult the Sfructural Project
Manager for possible variations. See illustrations below for clarification.

Situation 1: Square structures and small skew.
Joint normal to Bridge Centerline (Square) or Square Joint.

/<%44*Q Bent

Const.
joint ——= / I=—Const.
, joint
/
/
Sifuation 11: Large skew (> 45°), wide roadways., shor+t spans
Joint FParallel to skew (skewed) or skewed joints.
//<%A*Q Bent
/
Cons+t. //
joint / Const.
, joint
/

e
Note: Skews > 30° could require this type of joint (see page 1.12-3)

Sifuation Il[l: Small skew when number of sawfooth is not excessive (off-set or

sawtooth joint.)
/A%qu Bent

/
Const. //
joint V Const.
. joint
/
L

New: Jan. 2005
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Conorete Slabs

LONGITUDINAL CONSTRUCTION JOINTS

Wide Flange Beam. Plate Girder and Prestressed Girder

Normal ly, the maximum finishing width is 54'. Larger widths require
longitudinal construction joints. Normal lys The widest section of slab
shall be poured first. During construction, the engineer may opt to

el iminate this construction joint. Include note (H6.18) on roadways with
longitudinal construction joints to address this option.

The finishing width shall be adjusted to finish the surface approximately
paral lel to the skew (i.e., skewed fransverse consfruction joints) if the

angle of skew exceeds 45° or it the angle of skew exceeds 30° and the
ratio of placement width divided by span lengths equals or exceeds 0.8.

. . Lé““*@ Structure
Longitudinal const.

joint t S/4

Nl
\

S ‘

WIDE FLANGE BEAM OR PLATE GIRDER

. . Lé““*@ Structure
Longitudinal const.
joint

PRESTRESSED GIRDER

F%AAAAAfQ Structure

Longitudinal
const. joint

VOIDED SLAB

(%) See Lap Splices of Tension Reinforcement — Section 2.4

New: Jan. 2005
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Concrete Slabs

POURING AND FINISHING CONCRETE ROADWAY SLABS

Finish each side
of joint with 1/4" 1

radius edging fooa\\\\\\

V.

p Vb“\
\
k. /

A
SR
\

—l=]

|

Key to extend
ful |l width of Const. joint
slab

TYPICAL C.I.P. CONST. JOINT

Coefficients for Length of Pour

Span Ratio n
Spans | Coef.| 1.0 | 1.1 |1.2 |1.25 | 1.3 |1.4 |1.5 1.6 1.711.8 1.9 |2.0
2 a A i B B — i e e
3 a 4 35 30 28 25 .22 20 19 18 17 16 15
3 ) L1518 | .21 .25 | .30 |.33 |.35 .36 .37 .38 .39 [.40
4 &5 a 4 35 30 28 25 22 20 19 18 17 16 15
4 &5 b 15 18 21 25 30 ].33 35 36 37 38 39 40
4 &5 c 15 18 21 25 30 .33 35 36 37 38 39 40

Use adjacent spans for ratio n.

Span lengths to be used are center to center of bearing.

Modify the dimensions produced by the coefficients on wide roodwoys and
large skews 1f they produce construction joints that are within 6”7 of the
addiftional negative slab reinforcement (see LRFD DG Sec. 2.4).

Dimensions, except for fterminal lengths of end spans, shall be to fthe
nearest foot.

For 6 & 7 spans, use same coefficients for a. bs & ¢ as for 4 & 5 spans.

Effective: March 2005 Supersedes: Jan. 2005
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Conorete Slabs

SLAB POURING SEQUENCE — CASE I CONTINUOUS SPANS
[-BEAM, PLATE GIRDER AND PRESTRESSED CONCRETE: (2-SPAN)

Note: When mulfi-series of spans are used — see Structural Project Manager.
Slab pours shown are to be reversed for bridges on a minus grade.
See Section 4-H6 for notes to be placed on the bridge plans.

F%AAfQ Bent
|
|
N |
Il w ‘
Ola
i |
o]
<3 O, ©] @ ()
+lg !
a°
T
4—7Com5+.\jo{m+
|
aL ! aL
L ‘ L
SPAN (1-2) SPAN (2-3)
(1) Fill face of end bent or appropriate exposed plates, angles, wide
flanges, and joint filler required for expansion devices.
Note: For prestressed structures, “alL” may be made shor+ter than that
indicated by the coefficients to balance pours.
Min. Rate of Pour
Sequence of Pours Cu. Yds. /Hr.
. . With (%) No
Direction Retarder Retarder
Basic 1 2 3
Sequence 25 25

Either Direction

Alternate pours to the basic skip sequence are subject to the approval of the
engineer in accordance with Sec 703

Alternate “A" ! 3tz
Pours (2) 12)
End to 3 1 to End
Alternate "B R (2) (2)
P
ours End to End

(2) See Bridge Manual Section 3.30, Page 1.12-1 for the minimum pour rates.

Finish each side

of joint with 1/4” 6" _(Min.

radius edging tool (%) Not used for
prestressed girders.

Const. joint to extend
full width of slab and
full depth of cast-In-—
place slab. Vbﬂ

R

oz

Panel joint

SECTION THRU CONSTRUCTION JOINT
New: Jan. 2005
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Page: 1.12-6

Conorete Slabs

SLAB POURING SEQUENCE — CASE 1 CONTINUQUS SPANS (CONT.)
(3-SPAN)

I-BEAM, PLATE GIRDER AND PRESTRESSED CONCRETE:
Note: When multi—-series of spans are used — see Structural Project Manager.
Slab pours shown are to be reversed for bridges on a minus grade.
See Section 4-H6 for notes fto be placed on the bridge plans.
F%———fﬁ Bem+44454
. | |
0 | |
ol L
13 @ ® @ (@) ® ()
5 | |
A 1 |
iCons+. joint ~;>VT///
al _bnL bnl aL
L ! nL ! L
SPAN (1-2) SPAN (2-3) SPAN (3-4)
(1) Fill face of end bent or appropridate exposed plates, angles, wide
flanges, and joint filler required for expansion devices.
Note: For presfressed strucfures. “alL” and “"bnL” may be made shorter than
that indicated by the coefficients to balance pours.
Sequence of Pours MTnéu$o¢§S?jHﬁ?ur
R R With () N
Direction Re+érder Reforger
Basic 1 2 3 4 5
Sequémce 25 25

Either Direction

Alternate pours to the basic skip sequence are subject to the approval of the
in accordance with Sec 703

engineer
" 1 5 + 2 4 + 3
Alternate 2 (2)
End to 5 1 to 4 2 to End
Alternate 152 4+ (2) (2)
Pours End to 4 2 fo end
o + + + +
A‘ngDSge ¢ ! > : ! : (2) (2)
End to End
(2) See Bridge Manual Section 3.30, Page 1.12-1 for the minimum pour rates.
Finish each side
of joint with 1/4" 6”7 _(Min.)
radius edging tool (() Not used for
presfressed girders.
Const. joint to extend
full width of slab and
ful |l depth of cast-In-—
place slab. ZEN]
b VDQ

Panel J

(

)

oint

SECTION THRU CONSTRUCTION JOINT

New: Jan. 2005
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Concrete Slabs

SLAB POURING SEQUENCE — CASE I CONTINUOUS SPANS (CONT.)
1-BEAM, PLATE GIRDER AND PRESTRESSED CONCRETE: (4-SPAN)

Note: When multi-series of spans dre used — see Structural Project Manager.
Slab pours shown are to be reversed for bridges on a minus grade.
See Section 4-H6 for notes to be placed on the bridge plans.

f%A*Q Ben$44%j ¢ Bemf44€j

Constu joint Const.: joint

+ \ \ \
| ‘ |
o3
B0 |0 @O0 |0 06 [
5le |
&0 | | |
| | |
1 1 1
| bnL ! bnL ‘
ak | cnl|enL | aL
L | nL | nL | L
SPAN (1-2) SPAN (2-3) SPAN (3-4) SPAN (4-5)
(1) Fill face of end bent or appropriate exposed plates, angless, wide
flanges, and joint filler required for expansion devices.
Note: For prestressed structures., “aL” and “bnL” may be made shorter than
that indicated by the coefficients tao balance pours.
Sequence of Pours Mméj“iig?;%i?”
R . With (%) No
Direction Ref&rder Retarder
Basio [ 2 s Ta [ s e [ N e

Sequence Either Direction

Alternate pours to fthe basic skip sequence are subject to the approval of the
engineer in accordance with Sec T103.

Alternate “A” ! Ttz 6 +3 5+4

Pours End to 7 1 fo 6 2 to 5 3 to End (2) (2)
Alternate "B 147 +2 6 +3 5 + 4

Pours End to 6 2 to 5 3 to End (2) (2)
Alternate “C"” 1T+ 7 +2 6 +3 +5 + 4

Fours End to 6 2 4o End (2) (2)

Alternate "D 1A rTr2+6+3+5+4

Pours End fo End 2) 2)

(2) See Bridge Manual Section 3.30, Page 1.12-1 for the minimum pour rates.

. . 6"_(Min.) (%) Not used for
E%“}g?mfgaﬁfﬁ‘?§4ﬁ prestressed girders.
radius edging fool

Const. joint to extend

full width of slab and 0

full depth of cast-In- b 7'
place slab. b

)

Panel joint

SECTION THRU CONSTRUCTION JOINT
New: Jan. 2005
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LRFD Bridge Design Guidelines

General Superstructure - Section 3.30

Page: 1.12-8

SLAB POURING SEQUENCE — CASE I CONTINUGOUS SPANS (CONT.)
PLATE GIRDER AND PRESTRESSED CONCRETE:

When multi—-series of spans are used — see Structural

I-BEAM,
Note:

(5-SPAN)

Concrete Slabs

Proj

ect Manager.

Slab pours shown are to be reversed for bridges on a minus grade.
See Section 4-H6 for notes to be placed on the bridge plans.

f%A*Q Bem$44€j

f%A*Q Bem$44€j

Consta joint Const.: joint
\ \ \ \
¢ | | | |
v
3 =
3o | @ © ©|®| @ & 6@
4 \
o | | | |
| | | |
I T T I
| | | |
4e>L—<3AED£ ! ! 9D£4€>AJ<},
aL | cnlL |enL cnL |enL | aL
| ; ; i
| |
L ; nL | nL | nL ; L
SPAN (1-2) SPAN (2-3) SPAN (3-4) SPAN (4-5) SPAN (5-6)
(1) Fill face of end bent or appropriate exposed plates, angles. wide
flanges, and joint filler required for expansion devices.
Note: For prestressed structures, “aL” and “bnL” may be made shorter than
that indicated by the coefficients to balance pours.
Min. Rate of Pour
Sequence of Pours Cu. Yds. /Hr.
. . With (k) No
Direction Retarder Retarder
Basic r Je s Ja [s e[ 7] 8]s 25 25
Sequence Efther Direction
Alternate pours to the basic skip sequence are subject to the approval of the
engineer in accordance with Sec 703.
Altornate “A” 1 9 + 2 8 +3 7T+ 4 6 +5 ) )
Pours End to 9 1 to 8 2 to 71 3 fo 6 4 to End
Alternate "B 1+9 2 §+3 frare*s (2) (21
Pours End to 8 2 to 7 3 to End
Alternate "0 1 +9 +2+8+3 T +4+6+5
Pours End to 7 3 fo End (27 (2
Alternate “D” 1+9+e+8+35+7+4+6+5 (2) (2)
Pours End fo End
(2) See Bridge Manual Section 3.30, Page 1.12-1 for the minimum pour rates.
. . 6" _(Min.) (%) Not used for
E#H}ZTmicipfi‘?EA” prestressed girders.
radius edging tool
Const. joint to extend
full width of slab and Z
full depth of cast-In- b 7R
place slab. D
Panel jaoint
SECTION THRU CONSTRUCTION JOINT
New: Jan. 2005
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SLAB POURING SEQUENCE — CASE II CONTINUOUS SPANS
PRESTRESSED CONCRETE: (2-SPAN)

Concrete Slabs

Note: Pouring sequence used on prestressed concrete with a basic rate of
25 cu. yds./hr. When multi-series of spans are used — see Structural
Project Manager. Slab pours shown are to be reversed for bridges on a
minus grade. See Section 4-H6 for notes to be placed on the bridge
plans.

f%A*Q Bent
|
= i
J'N'w |
Ola
5 |
<13 ™ w @ (1)
+ |+ ‘
3J(,0 |
O |
T
447Coms+ﬂ joint
al I
] |
SPAN (1-2) SPAN (2-3)
(1) Fill face of end bent or appropriate exposed plates, angles, wide
flanges, and joint filler required for expansion devices.
Min. Rate of Pour
Sequence of Pours Cu. Yds. /Hr.
i i With
Direction Retarder
Basic 1 2
Sequence 25
End to 2 1 fo End

Alternate pours to the basic sequence dare subject to the approval of
in accordance with Sec 703.

the engineer

Al ternate

Pours

G

1T+ 2

End to End

(2)

(2) See Bridge Manual Section 3.30, Page 1.12-1 for fthe minimum pour rates.

Const. joint to extend

full
full

place slab.

Finish each side

6" _(Min.)

of joint with 1/4"
radius edging ftool

width of slab and R
depth of cast-In—

oz

Panel joint

SECTION THRU CONSTRUCTION JOINT

New:

Jan.

2005



LRFD Bridge Design Guidelines

General Superstructure - Section 3.30 Page: 1.12-10
Concrete Slabs

SLAB POURING SEQUENCE — CASE I1 CONTINUOUS SPANS (CONT.)
PRESTRESSED CONCRETE: (3-SPAN)

Note: Pouring sequence used on prestressed concrete with a basic rate of

25 cu. yds./hr. When multi-series of spans are used — see Structural
Project Manager. Slab pours shown are to be reversed for bridges on a
minus grade. See Section 4-He for notes fto be placed on the bridge
plans.
F%A—Afﬁ Bem+44454
1 | |
ol | |
-
213 ™ : ©) : © (1)
+|w \ \
3|0 | |
e | |
1 1
iComs*. joint i
al bnL
L nL L
SPAN (1-2) SPAN (2-3) SPAN (3-4)
(1) Fill face of end bent or appropriate exposed plates, angles, wide
flanges, and joint filler required for expansion devices.
Note: For presfressed structures, “aL” and “"bnL” may be made shorter than

that indicated by the coefficients to balance pours.

Min. Rate of Pour

Sequence of Pours Cu. Yds./Hr.

i T With
Direction Retarder
Basic 1 2 3
Seqguence 25
End to 2 1 to 3 2 to End

Alternate pours to the basic sequence are subject to the approval of the enginser
in accordance with Sec 703.

Alternate “A” tre 3 (2)
Pours End to 3 2 to End
Alternate "B” Tre2+s3 (2)
Pours End fo End
(2) See page 1.12—1 for the minimum pour rates.
6" _(Min.)

Finish each side
of joint with 1/4”
radius edging tool

Const. joint to extend
full width of slab and A
full depth of cast-In- 13 7

| A7)

Panel joint

SECTION THRU CONSTRUCTION JOINT
New: Jan. 2005
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Concrete Slabs

SLAB POURING SEQUENCE — CASE II1 CONTINUOUS SPANS (CONT.)
PRESTRESSED CONCRETE: (4-SPAN)

Note: Pouring sequence used on prestressed concrete with a basic rate of

25 cu. yds./hr. When multi-series of spans are used — see Structural
Project Manager. Slab pours shown are to be reversed for bridges on a
minus grade. See Section 4-H6 for notes to be placed on the bridge
plans. 1 ¢ Bent | ¢ Bent
of | | |
o5 | | |
-
|3 © @ - ® - ® =
. \ \ \
3,0 | | |
= | |
l I \\L\47
Ccmsf.‘joinf ‘ ‘ Const. joint
al_, onl | bnL
I I I
L ‘ nL ‘ nL ‘ L
SPAN (1-2) SPAN (2-3) SPAN (3-4) SPAN (4-5)
(1) Fill face of end bent or appropriate exposed plates, angles, wide
flanges, and joint filler required for expemswom devwces
Note: For prestressed structures, “al” and “bnL” may be made shorter than
that indicated by the coefficients to balance pours.
Sequence of Pours MTnéu$o$35?jHﬁ?ur
Direction Reréiger
Basio 1 2 3 4
Sequémoe 25
End to 2 1 to 3 2 to 4 3 to End

Alternate pours to the basic sequence are subject To the approval of the engineer
in accordance with Sec 703.

Alternate "A" 1+ 2 3 4 o)
Pours
End to 3 2 to 4 3 to End
Alternate "B” Tre 34 (2)
Pours End to 3 2 to End
Alternate “C” 12+ 3+4 (2)
Pours End to End

(2) See page 1.12-1 for the minimum pour rates.

Finish each side 6. Mn.)
of joint with 1/4”
radius edging tool
Const. joint to extend
full width of slab and V.
full depth of cast-In- b 7
place slab. D

(a0

Panel Jjoint

SECTION THRU CONSTRUCTION JOINT
New: Jan. 2005
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General Superstructure - Section 3.30

Page: 1.12-12

SLAB POURING SEQUENCE - CASE II CONTINUOUS SPANS

Concrete Slabs

PRESTRESSED CONCRETE: (5-SPAN)

Note: Pouring sequence used on prestressed concrete with a basic rate of
25 cu. yds./hr. When multi—-series of spans are used — see Structural
Project Manager. Slab pours shown are to be reversed for bridges on a
minus grade. See Section 4-H6 for notes to be placed on the bridge

lans.
P ¢ Bent ¢ Bent
-Const. joint— -Const. joint

o, \ %/4 \ %/4

o|5 | | | |
L

#3 ® - @ - @ O - ® =

|y \ \ \ \

30 I I I |

2 | | | |

l l l l
al cnl! cnL! bnlL
\ \ \ \
L | nL | nL | nL | L
SPAN (1-2) SPAN (2-3) SPAN (3-4) SPAN (4-5) SPAN (5-6)

(1) Fill face of end bent or appropriate exposed platess angles, wide

flanges, and joint filler required for equmswon devwces

Note: For prestressed structures, “al” and “bnL” may be made shorter than

that indicated by the coefficients to balance pours.

Sequence of Pours MThéuTG¢§S?fHE?UY
i i With
Direction Re+érder
Basic 1 2 3 4 5
Sequence 25
End to 2 1 to 3 2 to 4 3 fo 5 4 to End

in accordance

Alternate pours to the basic sequence are subject to the approval
with Sec 703.

of the engineser

Alternate “A” 1t 3 4+5 (2)
Pours
End to 3 2 to 4 3 to End
Alternate “B” V23 4 +5 )
Pours End to 4 3 to End

Alternate “C"

1 +2 +3 +4 +5

Pours End to End
(2) See page 1.12-1 for the minimum pour rates.
Finish each side B’ (Min.)
of joint with 1/4"
radius edging tool
Const. joint to extend
full width of slab and Z\
full depth of cast-In— 3 ZRN)
place slab. b
Panel joint
SECTION THRU CONSTRUCTIGON JOINT
New: Jan. 2005
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Safety Barrier Bridge Curb

1.13 CONCRETE MEDIANS

See LRFD DG Sec. 3.32

New: Jan. 2005
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Concrete Slabs

1.14 DRIP BEVEL: SAFETY BARRIER BRIDGE CURBS

Single Drip Bevel

A r'<
>
7N & N 7GRN [
a
30 ———Use 3/4"7 bevel strip S | 3
STANDARD BRIDGES MEDI1ANS

Use a single drip bevel on all standard bridges, the low side
of superelevated bridges, the high side of superelevated contin—
uous concrete slab bridges, and at medians.

Double Drip Bevel

> Use 3/4" bevel strip

3

SUPERELEVATED BRIDGES

Use a double drip bevel on the high side of all

superelevated bridges
(except continuous concrete slab bridges),

and box girder bridges.

New: Jan. 2005
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.81

\kfj//*fS\eeper Slab

Note:

TYPICAL VIEW OF TIMBER HEADER Remove timber header when

(Not for Plans)

Header Supports
at abt. 3-0" cts.

\
Roadway Surface and ‘f.—A
3" x 10" Timber Header

\
\
AR | \
§§ qi) 6" x 1" Wood Scab (iD

37 % 10" 1

Timber Header 3
¢ 374" @ x 8” Lag BOR
(Washer under head)
with 47 Coil tTie
Insert

Roadway face of
Bridge Approach Slab

3” x 8" Wood Block or
optional 3" Wedge Blocks

3” x 8" Wood Block

|
Optional 37 2
Wedge Block |

oo
oo

Top of Sleeper Slab

+0 b\ook) Top of Sleeper Slab

6" x 1" Wood Scab (Nail
SECTION A-A PART ELEVATION (Min.)
DETAILS OF TIMBER HEADER
Note: Cost of fTimber headers complete in place shall be included

in price bid for Bridge Approach Slab (Bridge).

concrete pavement Is placed.
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LRFD Bridge Design Guidelines

General Superstructure — Section 3.30 Page: 2.1-1

Prestressed Panels

3.30.2 Stay in Place Deck Formwork

LRFD 5.4.4.1
LRFD 5.4.4.2

2.1 Prestressed Panels

Design Criteria

Precast prestressed concrete panels shall be 3” thick with 5.5” cast-in-
place concrete slab. Panel concrete strength shall be f'. = 6.0 ksi and f';
=4.0 ksi. Cast-in-place slab shall be of strength f'. = 4.0 ksi. The panels
are considered as beams for analysis and design.

Prestressing steel shall be AASHTO M 203 (ASTM A 416) — Uncoated
Seven-Wire, Low-Relaxation Strands. The strands will be grade 270 ksi,
have a nominal diameter of 3/8”, area of 0.085 in.?, and be spaced at
4.5” in the panels.

fou = ultimate strength of strands = 270 ksi
fy = yield strength of strands = 0.9f,, = 243 ksi
E, = modulus of elasticity of strands = 28,500 ksi

Panels shall be set on joint filler in accordance with Sec 1057.6 of
Missouri Standard Specifications or polystyrene bedding material. Filler
thickness shall be a minimum of 1” and a maximum of 2”. Standard filler
width is 1.5” except at splice plates where 3/4” minimum is allowed to
clear splice bolts. Joint filler thickness may be reduced to a minimum of
3/4” over splice plates on steel structures. The joint filler thickness may
also be varied within these limits to offset girder camber or at the
contractor’s option a uniform 1” (min.) thickness may be used
throughout. The same thickness shall be used under any one edge of
any panel and the maximum change in thickness between adjacent
panel shall be 1/4”.

As per the above criteria, the following shall control the panel width,
measured parallel to the prestressing strands:

- Maximum Panel Width = 9’-6”

- Maximum Girder Spacing = 10’-0”

- Minimum Panel Width = 4°-0”

Precast prestressed panels must be used in at least two consecutive
bays.

When a median barrier curb is permanently required on the structure,
precast prestressed panels will not be allowed in the bay underneath the
curb.

Note: Units of stress are in ksi.

Effective: March 2005

Supercedes: Jan. 2005
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General Superstructure — Section 3.30 Page: 2.1-2

LRFD 5.95.1

Prestressed Panels

Load Definitions

Non-Composite Loading — This is the loading that occurs before the cast-
in-place concrete slab hardens and acts compositely with the
prestressed panels. The contributions to the Non-Composite Loading
are as follows:

- Precast Prestressed Panel, DC

- Cast-In-Place Slab, DC

- Additional Slab Weight due to excess haunch, DC

- Construction Load of 50 Ib/ft?

Composite Loading — This is the loading that occurs after the cast-in-
place concrete slab hardens and acts compositely with the prestressed
panels. The contributions to Composite Loading are as follows:

- Future Wearing Surface, DW

- Safety Barrier Curb, DC

- Design Live Load, LL

Prestress Losses

Refined estimates of time-dependent losses are used, based on LRFD
5.9.5.4, as opposed to approximate lump sum estimate of losses in
LRFD 5.9.5.3.

The prestress losses shall be calculated to investigate concrete stresses
at two different stages.

1) Temporary stresses immediately after transfer:

2) Final stresses

The prestress loss for temporary stress checks is:
Afp| = Aprs + AfpSR + AprR + Apr1

The prestress loss for final stress checks
Afr = Afpr + Afpsp + Afpep + Afpra - Afpss

Where:

Afy = Initial loss of prestress, ksi

Afyr = Total loss of prestress, ksi

Afoes = Loss due to elastic shortening, ksi

Afysgr = Loss due to shrinkage between transfer and deck
placement, ksi

Af,cr = Loss due to creep between transfer and deck placement, ksi

Af,r1 = Loss due to relaxation of strand between time of transfer
and deck placement, ksi

Aforo = Loss due to relaxation of strand between deck placement
and final time, ksi

Afosp = Loss due to shrinkage of girder between deck placement
and final time, ksi

Af,cp = Loss due to creep of girder between deck placement and
final time, ksi

Afyss = Loss due to shrinkage of deck composite section, ksi

New: Jan. 2005
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General Superstructure — Section 3.30

Page: 2.1-3

LRFD 5.14.1.2.1

LRFD TABLE 5.9.4.1.2.1-1
LRFD5.9.4.1.1

LRFD9.7.4.1

LRFD TABLE 5.9.4.2.2-1
LRFD TABLE 5.9.4.2.1-1

LRFD TABLE 5.9.4.2.1-1

LRFD 5.9.4.2.1-1

LRFD TABLE 3.4.1-1
LRFD TABLE 5.9.4.2.1-1

LRFD TABLE 3.4.1-1

LRFD TABLE 5.9.4.2.2-1

LRFD TABLE 3.4.1-1

LRFD 5.7.3.2.3

LRFD 5.7.3.3.1

LRFD 5.7.3.3.2

Prestressed Panels

Load Combinations for Stress Checks

Transportation and Erection Loading = 1.5 x Self Weight of Panel
with Initial Prestressing Force

Allowable Concrete Tensile Stress =-0.24 /'
Allowable Concrete Compressive Stress = 0.6f';

Construction Loading = DC + 0.050 ksf with Effective Prestressing
Force

Allowable Concrete Tensile Stress =-0.19,/ ',
Allowable Concrete Compressive Stress = 0.6f;

Service | = Permanent Loads with Effective Prestressing Force
Allowable Concrete Compressive Stress = 0.45f,

Service | = Live Load + Half the Sum of Permanent Loads and
Effective Prestressing Force
Allowable Concrete Compressive Stress = 0.40f;

Service | = 1.0DC + 1.0DW + 1.0LL with Effective Prestressing Force
Allowable Concrete Compressive Stress = 0.6f;

Service Il = 1.0DC + 1.0DW + 0.8LL with Effective Prestressing
Force

Allowable Concrete Tensile Stress =-0.19,/ ',

Strength | = 1.25*DC + 1.5*DW + 1.75LL with Effective Prestressing
Force
Factored Moment Resistance = ¢M, = Ansfys (d, - @/2)

Where:
¢ =1.0, (LRFD 5.5.4.2.1)

Reinforcement Check
Maximum Requirement = ¢/d, <0.42

Minimum Requirement = M > Min[1.2M . 1.33M |

cr?

New: Jan. 2005



G00Z YO DN 6A!406433

G00Z ‘upp sepes.edng

of joint with 1/4”

0w~ | #5-S Bars
#5-S Bars Soa gog ,af aot
Ll Cc> 9 .= cts, (2)
at abt. Ol o O oy " "
6" ots. Az Ao 3 3 FPrevent excessi
kT vose ive
(2)(3) &(”E3? & e Center | ine grout leak (Typ.)
Twg # He //\\ of girder
- ( .
| | :::QJ [ R
® ‘ ,/ sod
é+—w §€>444— g;;%#?
mgg (1) ke av s
Pes & ojag > 3@
&Omu ﬁm% oz
Fill face of - 3=
end bent ae
Front face of 33
end bent o
PANELS-SKEWED ENDS
PANELS—-SQUARED ENDS %é
PLAN OF PRECAST PRESTRESSED PANELS PLACEMENT ]
(1) End panels shall be dimensioned 1" min. to g2
1-1/2" max. from fthe inside face of diaphragm. S*Bofs (same bar size and Ei
(2) S—Bars shown are bottom steel in slab between s?ggéng‘gg ig?mggfgé%ggf) B 2
panels and used with squared end panels only. P 37 (Typ.) 2
/‘L// »n
(3) Extend S-Bars 18 inches beyond fthe front P/S Panel = 2 2
face of end bents only. . (Typ.) a
\ -
Finish each side () (k%) 8
)
»

radius edging fool

Joint of
+he panel

Const.
of slab and full
place slab.

SECTION THRU CONST. JDINT

* Adjust the permissible construction
joint to a clearance of 6 inches minimum
from the joinfts of fthe panels.

joint to extend full width
depth of cast—in-—

Note: All
prestressing sftrands shall

reinforcement ofther fhan
be epoxy coated.

Lo _
O+ o
oL
o
ey
oa
L J
~ 0
SECTION A-A
Transverse bars
by design (k%) 1" Min. thru 2" max.
(#5-@ 12" Min.) thickness and 1-1/2"

width of preformed fiber
expansion joint material
or polystyrene bedding
material

SECTION THRU CANTILEVER

S| 1D48Q PUDPUDLS Z°Z
0S°€ UO1408S — ©.4nionJsiedns |DisUey

seul|eping ubiseq ebplig Q441

8|ouUDd Pesse.4se.dd
|-2°2 :8bDd




G002 |14dy :eA] 40643473

G002 ‘*upbp :sepes.ednsg

#5-S_Bars at abt.

Front #5-S Bars at ) e MTots. [c2)
face of abt.|6” cts. (2) + 0w Cc ’ ,
backwal | e #5-5 Bars at abt. §° Fdge of slab 3
//“*Ed@e of slab 67 cts.[ (2) s o )
EA ~NC o+ .
o~ <o Lo
o L CR 3 8
F— : 5 o bo +
°©  ° f === P ‘ c o
ol o " = il W
S|o= \ 5 710 NS
i oo @
o+ | Fill face of
o OO === . end bent )
H LY 3 ﬁ L
| Front face o .
Fill face of end bent F +f = O
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LRFD Bridge Design Guidel ines

General Superstructure - Section 3.30 Page: 2.2-3
Prestressed Panels

Detai ls of Precast Prestressed Panels
Steel Structure: (Cont.)

Note: All reinforcement other than
prestressing strands shall be epoxy coated.

S—-Bars (Same bar size and
spacing as the cast—in-—
place slab reinforcement)

_ (%) Dver splice plates, 3/4"
i Min. fthickness al lowed.
—— f (¥%) See LRFD DG Sec.
N = B L 3.30.1.5-6
@ = N2 “he
B (ORI}
N N )
™Ml :‘“L
Transverse bars P/S panel T8
by design 5 L
(#5 @ 12" Min.) ke
= [T
SECTION THRU CANTILEVER i
P/S panel

17 Min. (%) Thru 27 Max. fhickness and
1 1/2" width of preformed fiber
expansion joint material

or polystyrene bedding material

Top transverse slab reinforcement

. 13" (5) S-Bars shown are used
#3-P1 Bars at abt. 127 cts. with skewed end panels, or
(Placed parallel fo ¢ Roadway ) square end panels of square
( 2 o o structures only. The #5-S Bars
. . ) — : will extend the width of slab
Longitudinal slab (30" 1ap if necessary) or to

within 3” of expansion device

\
\
\
\
\:
\*
\
\
N
NN

reinforcement

Panel \ i assembl ies.
Preformed fiber
expansion joint Channe | —=
filler or polystyrene

bedding material

#5-S Bars at abt. 5" cts. (Placed
parallel fto end of slab) (5)

PART SECTION B-B

Note: For location of section A-A & B-B, LRFD DG Sec. 3.30.2.2-2

Effective: April 2005 Supersedes: March 2005
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LRFD Bridge Design Guidel ines
General Superstructure - Section 3.30 Page: 2.3-1

2.3 STAY-IN-PLACE FORMS (CURVED STEEL STRUCTURES onLy) Sre®! S-1-P. Forms
(Use only with approval of the Structural Project Manager)

o Steel corrugated
o bridge forms

Form suppor+

By Design
By Design

STEEL GIRDERS

{- - — 0 - — - + h)
p I L <
- - e B —
\2 7 \ \ 2/ \ \ a N
Sl &
Bottom of slab = é
[am]
SECTION A-A >
[am]

New: Jan. 2005



LRFD Bridge Design Guidelines

General Superstructure — Section 3.30 Page: 3.1-1

Slab Drains

3.1 Slab Drains

Slab Drain Type
Slab drains shall be 8" x 4" x 1/4" steel tubing whenever possible.

Alignment
All standard crown roadways shall have the 8" x 4" steel tubing placed with
the 8" side perpendicular to the curb whenever possible.
All super-elevated roadways shall have the 8" x 4" steel tubing placed with
the 8" side parallel to the curb.

Slab Drain Spacing
Slab drain spacing shall be designed according to the 1986 FHWA report
"Bridge Deck Drainage Guidelines" along with information acquired from the
1995 University of Missouri Rolla report "Scupper Interception Efficiency."

General Requirements for Location and Spacing of Slab Drains

1) Drains shall be spaced no closer than 8 ft. center to center.

2) Drains shall be omitted on high side of super-elevation bridges.

3) Drains shall not be located over unprotected fill. If drains are needed, fill
should be protected with use of; rock blanket with surface grout, rock
blanket with type 3 geotextile, or concrete slope protection.

4) Drains shall be omitted on all grade separations and rail overpasses
except when located over concrete slope protection or as noted on
Design Layout.

5) For Bridges with slopes less than 0.5%, space drains at about 10 ft.
centers where possible.

6) Use consistent spacing for drains when possible.

7) Drains shall be placed at least 5 feet from the face of substructure beam.

8) Drains shall be dimensioned along centerline of exterior girder to facilitate
placement of coil inserts or holes in girders.

9) For all sag vertical curves, locate the points at which the slope is 0.5% on
either side of the low point, and space drains on 10 ft. centers between
them where possible. Use equations in this section for spacing drains for
the remainder of the curve.

10) If location restrictions apply, the same number of drains as calculated by
equations in this section shall be placed on the bridge when possible. The
designer is responsible for relocating drains.

11) The length of the approach slab shall be included in the length of the
bridge for spacing computations. Do not place slab drains on the
approach slab.

Calculation of spacing to first slab drain
The first slab drain either side from the high point of the bridge shall be
calculated according the following equation. If the value of L4 is greater than

the bridge length, slab drains are not required.
FHWA equation (4)

L 24,393.6(S, )" (S)*°(T)**

' Cnlw

e L4 = Distance from high point to first slab drain (ft.)
e Sy = Cross slope of slab (ft./ft.)

e S = Longitudinal slope of bridge (ft./ft.). For vertical curve bridges, "S" is
the longitudinal slope at the location of the drain being analyzed. A
linear approximation can be used to simplify the calculations.

New: Jan. 2005



LRFD Bridge Design Guidelines

General Superstructure — Section 3.30 Page: 3.1-2
Slab Drains

T = Design spread (ft.). The spread is the width of gutter flow. The
spread for any bridge with a 3 ft. or more shoulder width should be
taken as 6 ft. If the shoulder width is less than 3 ft., the spread shall be
the shoulder width plus 3 ft.

e C = Ratio of impervious to pervious drain area. On a bridge deck, most
rainfall runs off, except at the beginning of a storm when rain wets the
bridge deck and fills small depression areas. Design of slab drain
spacing assumes the bridge deck is wetted, therefore a " C " value of 1.0
is recommended.

e n = Manning's coefficient of friction. For typical pavements, "n" equal to
0.016 is used.

e | = Design rainfall intensity (in./hr.). The "Rational Method" as outlined in
"Hydraulic Engineering Circular-12, (HEC-12)" with a 25 year frequency
for a 5 minute time period shall be used to calculate the design rainfall.
Missouri's intensity varies from 8.00 in./hr. to 8.50 in./hr. for this
frequency and time period. Therefore an "I" value of 8.50 in./hr. is
recommended to determine slab drain spacing.

e W = Width of deck drainage area (ft.). For crowned roadways use

distance from top of crown to curb face and for super-elevated bridges

use distance from face of curb to face of curb.

Calculation of Additional Slab Drain Spacing
Once the first slab drain has been located, slab drain efficiency "Es" is
required to determine the location of additional slab drains. Given the
efficiency of the slab drain, the amount of flow intercepted by the first slab
drain (q)i is determined by (q)i =Es(QT)i where (QT) is the flow at which the

gutter is filled to the design spread (T) at slab drain #1 and is determined by
CIWL

43,560

Interception flow decreases the flow in the gutter by q (intercepted). This flow
must be replaced before another slab drain is required. Flow in the gutter at
the second slab drain is given by the equation

CIW (L) i
Q)i = W - ijl(q)J (cu. ft./second)
Another slab drain is located when runoff minus intercepted flow equals flow
in the gutter filled to the design spread (T) at length (L)j+q where (L)j+1 is the

total length of bridge to (slab drain) .
For tangent sections the additional theoretical slab drain spacing are
constant. For vertical curve sections the theoretical slab drain spacing are

variable and require the designer to repeat the process till the end of the
bridge. Theoretical spacing should be revised to consider ease of spacing.

the equation Q; = (cu. ft./second)

Calculation of Slab Drain Interception Efficiency
Slab drain interception efficiency (Eg) is that fraction of gutter flow removed

by the slab drain. FHWA's report called "Bridge Deck Drainage Guidelines"
gives an approximation for (Eg) for small grates and low gutter velocities,

Eg =1-[1-(W/T)] 287 which is a fraction of triangular gutter flow passing over a
slab drain located next to the curb.

e w = width of slab drain normal to the flow (ft).

e T = Design spread.

New: Jan. 2005



LRFD Bridge Design Guidelines

General Superstructure — Section 3.30 Page: 3.1-3

Slab Drains

In UMR's report "Scupper Interception Efficiency" imperical data is used to
determine a more precise efficiency coefficient. They state that the slab drain

efficiency (Eg) can be closely approximated by the equation ES=aSb, where
Eg is a percent (%) and must be divided by 100 for use in the flow equations.
e S = Longitudinal slope of bridge at slab drain location.

e a and b = Imperical coefficients dependent on the bridge cross-slope.
The following tables can be used to determine a and b.

The UMR method shall be used whenever possible because of its ability to
account for increased velocities with increased slopes in its efficiency
coefficient. When the design spread "T" is other than 6 feet, the FHWA
method must be used.

Slab Drain with 8" dimension perpendicular to face of curb. T =6 ft.

Cross-Slope a b
0.010 14.580 -0.180
0.016 6.670 -0.340
0.020 3.550 -0.450
0.030 2.080 -0.500
0.040 2.080 -0.440
0.050 3.680 -0.280
0.060 5.510 -0.140
0.070 4.550 -0.160
0.080 5.420 -0.110

Slab Drain with 8" dimension parallel to face of curb. T = 6 ft.

Cross-Slope a b
0.010 9.170 -0.230
0.016 7.060 -0.280
0.020 5.620 -0.320
0.030 4.670 -0.320
0.040 3.060 -0.370
0.050 3.660 -0.300
0.060 4.560 -0.210
0.070 5.500 -0.130
0.080 5.420 -0.110

New: Jan. 2005
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Page: 3.2-1

3.2 SLAB DRAINS (CONT.)
STEEL STRUCTURE — NO WEARING SURFACE

Slab Drains

Top of
roadway
slab

¢ Drain4——=

Bottom of —
slab

" g

¢ 9/16" @ hole
for 1/2" @ bol+
with lock washer
and nut

ELEVATIO

Rod 1/2" @ x 3"
(ASTM AT09 Grade 36)
or shear connector

N OF DRAIN

o

1/6 of‘
web depth

)

172" @ x 37+ (Typ.)

(Min,

PART SECTION OF SLAB AT DRAIN

(*) [+ dimension fs

less fthan 1”7, drains shall be placed paralle
to roadway.

Otherwise, place drains transverse to roadway.

¢ 9/16” @ hole
172"

long f////////kaoffom

in angle

Angle (1/4" min.
/2" max. fh\oKmess)

washers,

PLAN OF DRAIN

for

@ boltT with 2 hardened
lock washer, and nut

(3” min. legs) x 2"
' flange
| _ plate 42 x2 x1/4
¢ 9/16” @ holes for | @ 9/16" @ holes for 1/2" @
@ééhe? ggé* with lock bolt with lock washer
AUt (Typ.) ‘ and nut (Typ.)
»Aijéiﬁ \ 2
D“GT“*‘\ H? e — -
L J| T T\L Droim‘fAAN
Bent strip € 9/16" @ hole for -
10 gage 1/2" @ bolt with
(Min.) x 2 A[‘** lock washer and nut
/2 % 2 x 1/4 ) ) Bent strip
sz (Min.) 10 gage B
9/16" slot in (Min.) x 2
42 x 2 x 1/4— TRANSVERSE PARALLEL

PART PLANS SHOWING BRACKET ASSEMBLY

Effective: March 2005
Supersedes: Jan. 2005
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Slab Drains

SLAB DRAINS (CONT.)
CONTINUOUS CONCRETE STRUCTURE — NO WEARING SURFACE

|

é Top of slab ‘
=

¢ Drain—

"

¢ Rod 1/2” @ x 3 -
(ASTM A709 Grade 36)

or shear connector ‘ ”
127 ox 3 —

37 (Min.
dn
2
S
[
3%//
(Typ.)

[ I

| |

| | R

| I oo - ==

| o o | | -

— I 1 el g

3 ! ! ; | &
m@;ﬁ‘ I=—vVvertical i?+g?gb } } s § 2

L L —

| |

PART SECTION OF SLAB AT DRAIN

Rod 1/2" @ x 3" 4" 4"
(ASTM A709 Grade 36)
or shear connector

1/2" @ x 3"+ (Typ.)

Notes:

I
Drains shal |l be |
placed a minimum of

8" from leg of all

drop panel reinforcing N

bars. Typ- |z | N
(%) Also see page 3.1-1 of

this section and check

with Structural Project PLAN OF DRAIN

Manager .

Voids
—TT T

s .

< Inside face
of curb

I
<%flméide face

of curb
I

Rdwy Traffic

Rdwy Traffic

SOLID SLAB BRIDGE VOIDED SLAB BRIDGE

PART PLAN OF SLAB AT DRAIN ()
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SLAB DRAINS (CONT.) Slab Drains
PRESTRESSED “I” GIRDER STRUCTURES
NO WEARING SURFACE

¢ Drain—

Top of roadway slab

|
\ZZoffom of
| roadway
< | slab |
N
w@i - &
‘ ¢ 9/16” @ hale, ‘ ‘
1/2” @ bolt, ‘ ‘
‘ lock washer and I |
[ cofl insert
| ELEVATION OF DRAIN
‘ " "
5 Rod 1/2" @ x 3" 47 4
| | (ASTM A709 Grade 36)
or shear connector
} } \ /27 @ x 37 (Typ.) i
L 4
A e
L —= (= ~
~ Elf*
~

PART SECTION OF SLAB AT DRAIN

Typ. b/
PLAN OF DRAIN

(k) If dimension s less than 1", drains shall be placed parallel to roadway.
Otherwise, place drains tfransverse fTo roadway.
¢ 9/16” @ hole in angle for
Angle (1/4”" min. - 1/2” @ bolt with 2 hardened
1/2" max. thickness) washers, lock washer, and nut
(3" min. legs) x 2" long Prestressed

Girder
web Z 2 x 2 x1/4

¢ 9/16" @ holes for 1/2" @
bolt with lock washer

¢ 9/16" @ holes for
1/2" @ bolt with lock
washer and

e T yerS and nut (Typ.) 44441}@%
*ﬂ&:j V
Drain— E
4\ DrGTHAfAAN
?emf sTrip ¢ Coil insert & —
0 gage B 9/16" @ hole for
(Min.) x 2 1/2" @ bolt with
/2 % 2 x 1/4 Y . lock washer Bent strip
7 (Min.) WO.gGge B
3/16” slot in (Min. ) 2

L2 x 2 x1/4 TRANSVERSE PARALLEL

PART PLANS SHOWING BRACKET ASSEMBLY

Effective: March 2005
Supersedes: Jan. 2005




LRFD Bridge Design Guidlines

General Superstructure - Section 3.30

Page: 3.2-4

Slab Drains

SLAB_DRAINS (CONT.)
PRESTRESSED DDUBLE-TEE STRUCTURES
NO WEARING SURFACE

3" + (Theoretical
slab thickness/1.25)
. Roadway face of
4 edge form
z 2" c|x
—|3
4 =
— | Top of slab
- N i i‘ :‘N /
4] |
TTIT . S N g B
TN\, NI ]
T T N . PART PLAN OF
== | P 5 DRAIN BLOCKQUT
AN ; \ | o
1 T Nz
; l‘ } 103
HE | 3u ” 3n
\EiE iES : : :
L ] =N
—— Tack weld bar 1/2" | K
! 0O+fo 42 x 2 x 1/4
€ Girder Stem /o 5 14 -
X X :
PART SECTION OF SLAB AT DRAIN
5 PART SECTION A-A
% B .
1 1049 \ 22 x 2 x 1/4
oy W ey | 1
QX 7, = 4§
£lE N T
~ | e
2-3/8" @
N SECTION B-B
- Bottom
o \ \ of slab
Bar 1/2" O x 7" .
Botftom of Girder
_|n long (ASTM A709 Flange
wlE Grade 36)
e
’\O%H
v ELEVATION OF DRAIN
103 Rod 1/2" @ x 3" (ASTM ATO9 Grode 36) or
Shear Connector 1/2” @ x 3" + (Typ.)
< I [
< I \
o
>—‘7/|_| ;Bor 172”7 O x 7" long
(ASTM A709 Grade 36)
PLAN OF DRAIN
New: Jan. 2005
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SLAB DRAINS (CONT.) Slab Drains
PRESTRESSED BULB TEE GIRDER STRUCTURES
NO WEARING SURFACE

CANTILEVERS 3-8” OR MORE

¢ Drain
[ <~
I
o H -
\HT \ SN
A 1 —
Bottom of | |
roadway slab— |
/*Top of roadway slab :i‘4V‘L::
i\m L L | |
o [T S ﬁsgzzg ‘
Il
- E— ELEVATION OF DRAIN
- PN Rod 1/2" @ x 3"
I (ASTM AT09 Grade 36)
‘ (Min.) or shear connector
I .o 1/2" @ x 37+ (Typ.)
| [ o C
| 5.° <
I i Crot Typ >—7 L
| | < QOoCO . B I
| 252
| | ©0Q =.— ;
. £ NI |
| [ NO00
[ ol Iiﬁgio
| B e > |
| [ N
(— g s © PLAN OF DRAIN
q 4 —
| v e -
| [ NE
®57
=

¢ 9/16"” @ hole in angle for
Angle (1/4" min. - 1/2" @ bolt with 2 hardened
1/2" max. thickness) washers, lock washers and nut
(3" min. legs) x 2 long Prestressed
Cirder
web
¢ 9/16" @ holes for
1/2" @ bolt with lock
washer and
nut (Typ.JAAN
DFOTH‘*‘\

. — ¢ Coil insert & 9/16" @
?8mgazgr‘p hole for 1/2" @ bolt with
(Min.) x 27 lock washer

4 2 X2 x 1/4 %” (Min.)

9/16” slot in
4 2 X 2 x 1/4

PART PLANS SHOWING BRACKET ASSEMBLY

Effective: March 2005
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Slab Drains

SLAB_DRAINS (CONT.)
PRESTRESSED BULB TEE GIRDER STRUCTURES 5.

NO WEARING SURFACE SF SINESS
CANTILEVERS LESS THAN 3-8" ;JF
N
—~ <
o d 0 et
Z| O
==
S ol Top of roadway slab
Joo| v /ﬁ
I | I\ / T
| ‘ K ‘ | |
eMTRL : :
‘ ‘ 4//
I o e
I 5.9 ELEVATION OF DRAIN
I C o+ .
N 80l ® 5%
I s 232
| | w8 2.5 INeDanvs H H
I 1 s ox— —
| } s SN 1
‘*H I @=—-0 ‘ H
| S R \ I <
I < \ I ©
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PART SECTION OF SLAB AT DRAIN PLAN OF DRAIN /2" @ 3"+ (Typ.)

¢ 9/16"” @ hole in angle for
Angle (1/4" min. — 1/2" @ bolt with 2 hardened
1/2" max. thickness) washers, lock washer, and nut
(3" min. legs) x 2”7 long Prestressed

Girder
web

¢ 9/16"” @ holes for
1/2" @ bolt with lock
washer and

nut [Typ.)**N

Drain—

3

Bent strip -
10 gage
(Min.) x 2"

4L 2 x 2 x 1/4

9/16" slot in
Z 2 x 2 x 1/4

PART PLANS SHOWING BRACKET ASSEMBLY
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¢ Coil insert & 9/16" @
hole for 1/2” @ bolt with
lock washer
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Slab Drains

3.3 SLAB DRAINS (CONT.)
GENERAL REQUIREMENTS FOR LOCATION OF SLAB DRAINS

No Slab Slab Drains spaced as outlined No Slab
Drains in this Section Drains

Toe of
\ %Xézi:jS‘ODe Toe of
3 slope
L
New Fill x 7z

Unprotected ’ mr\!mmHuuumuuuuumH
Ground Line M
Roadway & Drainage (Survey Date )

Excavation Line

2~0" Rock Blanket
(No Surface Grout

or Type 3 Geotextile
ELEVAT[ON Material ) (Rdwy. I#em)
5'+ Slab Drains spaced as outlined 5'+
‘ in this Section ‘
T 1T

2-0" Rock Blanket
(Surface Grout or
Type 3 Geotextile
Material )(Rdwy. Item)

2~0" Rock Blanket
(Surface Grout or
Type 3 Geotextile
Material ) (Rdwy. Item)

Ground Line
(Survey Date )

Roadway & Drainage

ELEVATION Excavation Line
- Slab drains spaced as ouflined in This Section fy
4;%4T%4j§44%% No Slab Drains 5 *
! !

Roadway & Drainage
Excavation Line

Ground Line
(Survey

Paved End Slope
Date )

e
&® 1 (H:V) slope
(Rdwy. [tem)

Paved End Slope
& 1 (H:V) slope
(Rdwy. Item)

ELEVATION

()See Design Layout for maximum slope of spill fill.

New: Jan. 2005
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4.1 CONDUIT SYSTEMS Condui+t+ Systems
General

Conduit systems shall be provided on sfructures when specified on fthe Design Layout.

All Conduit shall be rigid non—-metallic schedule 40 heavy wall PVC (Polyvinyl
Chloride Plastic). See LRFD DG Sec. 4 pages H4-A1 and H4-A2 for appropriate notes.

Al'l Conduit Clamps, if required, shall be commercially available conduit clarmps
approved by the engineer.

Size
Conduit size shall be specified on fthe Design Layout.

Location

Single 2” round conduit shal | e placed 1n fhe slab.

Single conduit greater than 2" round shall be placed in the barrier curb

(4" @ max. for bridge without cantilever sidewalk, 3" @ max. for bridge with
cantilever sidewalk).

Placement of multiple conduit shall be determined on a case by case

basis. Opticons include placing conduit on hangers, encasing conduit

in concrete that is attached fto slab, and encasing conduit in safety

barrier curb if there is enough room. Multiple conduits are not al lowed

in curb when sidewalk is used.

See page 4.1-2 for example details.

Expansion Fittings

Expansion fittings shall be specified on the plans when conduit passes
across expansion devices and filled joints, including filled joints in the
barrier curb when conduit is located in the curb.

Expansion movements shall be specified at each location of an
expansion fitting. Expansion fittings shall be able to accommodate
movement 1-1/2 times the designed expansion movement or 4 times the
joint filler thickness rounded to nearest half inch.

Example 1 — Plate Girder with expansion length of 300 f+t.

AlSteel ) = (0.0000065)(140)(300)(12) = 3.276 inches
AlFiftting)total = 1.5 x 3.276 = 4.9141inches
AlFittingleither direction = (4.914/2) = 2.457 inches
Use 2-1/2 inches in note H4.7.

Example 2 - 1/4" Joint filler in curb
AlFitting)total =4 x 0.25 = 1.0 inch
A(Fittingleither direction = (1.0/2) = 0.5 inch
Use 1/2 inch in nofe H4.7.

Junction Boxes
Size and location of junction boxes shall be Speci??ed on the plans when a conduit
s%sfem is used. The minimum size junction box for 2" Jround conduif 1s WZ”NX WZ”NX
The minimum size junction box for greofer Than 2" round conduit is 12" x 14" x
6” The minimum size junction box for 4” @ round conduit is 16”7 x 12" x 6”. No
more than ome 4”@ conduit shall be allowed in safety barrier curb and none are
al lowed when cantilever sidewalk s used due to clearance problems with reinforcement
and inadequate concrete cover. Multiple conduifts are not al lowed in safety barrier
curb when cantilever sidewalk is used. A junction box shall be located in a wing at
each end of the bridge. Junction boxes shall also be located on the bridge when
junction box spacing is greater ftham 250 feet. Junction boxes located inm the slab
or barrier curb shall preferably be located in areas accessible from underneath the
bridge. See Page 4.1-3 for details of locations of junction boxes.

New: Jan. 2005
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CONDUIT SYSTEMS PLACEMENT Conduit Systems

(%) Use 2" @ or 3" @ conduit for bridges with sidewalks:
Use 4" @ (Max.) conduit for bridge without sidewalk.

(kK) Multiple conduits are not al lowed when sidewalk is used.

4" @ conduit not allowed in curb when sidewalk not supported
by girder is used.

" @ Conduit

SECTION OF
conbt N5 ap CONDUIT IN BARRIER CURB
Pedesfrian
Fence
2" @ Conduit up fo Conduit
" @ conduit (kkK)
X ) Vbq
N e . . . . =
@ V', V- I . —ley
i O‘% -
SECTION OF MULTIPLE . 13" el
CONDUIT IN BARRIER CURB e = ||3" cl

SECTION OF MULTIPLE
CONDUIT ENCASED IN SLAB

Top of Roadway Slab

l7b<\ t‘
—~ 7' =N
PR N A 7 A 0
/ 1 ﬁ\‘ - ‘ i< Threaded
/ | | ; % Steel
[ ool ]‘ ¢ Galvanized Cone = & & Rod
\ / Expansion Anchor
L 0ar|
T I ST Support Plate
S~ Detail A Multiple 1 Spacers
Conduit \é%zz> {EZi)
|
1

Suppor E s I
Bar

DETAIL A

B
|

vrzrzr 7

PART SECTION OF SUSPENDED CONDUIT AT DRAIN

Effective: March 2005
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DETAILS OF JUNCTION BOXES

Conduit+ Systems

A
|
T | )
|
|
‘ |
- = = = —
\ - Expansion
=T 4 ___Fitting N L________
|
TN T T . -~ I
Slavo Junction Box D i T e ﬂ\
=250 I
= o 0.z [/ [ |
olmL Const. - — |
e Joint  _—CPRo T T - ‘ }
~_ \ \ |
y ™3 \ ! ‘
o & 7~ | |
5 /}/ ! !
Cap - . i |
2 |
|
|
|
7 |
|
) | |
|
Const. joint "™ A PART ELEVATION OF
JUNCTION BOX IN WING
} Vbq
Vbq
-\_/
Junction Box
7.
g PART SECTION A-A
4] Junction Box P
> 127 14" % 6" 6
, . (Min.)
75 2" @ Conduit -
Greofer than O <
77 s Vbﬂ\ 2" @ Conduit -
(qu 174V VQV

\\nguncfwom Box
x 127 x 4"

SECTION OF
JUNCTION BOX IN SLAB

SECTION OF JUNCTION
BOX IN BARRIER CURB

(Note: if multiple conduits, 47 @
conduit not allowed in curb.)
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